Vascular endothelial growth factor increases pulmonary vascular permeability in cystic fibrosis patients undergoing lung transplantation.
Vascular endothelial growth factor (VEGF) is the prime regulator of angiogenesis and vascular permeability and its serum levels increase in cystic fibrosis (CF). The mechanisms of VEGF overproduction and its impact on CF lung pathology and pulmonary vascular permeability during lung transplantation are not fully understood. The expression of VEGF, its receptors, hypoxia inducible factor (HIF)-1alpha, beta, angiopoietins, and endothelial cell marker CD31 were studied in lung biopsies of CF and COPD patients and controls, using real time reverse transcription (RT)-PCR and Western blotting. DNA binding activity of HIF-1 to VEGF-A promoter was assessed by electrophoretic mobility shift assay (EMSA) and wet-to-dry lung weight ratios as well as microvascular density (MVD) were determined. Serum VEGF-A concentrations in enzyme-linked immunosorbent assay (ELISA) and wet-to-dry weight ratios of donor lungs were monitored during transplantation in CF and COPD patients. Primary graft dysfunction (PGD) was diagnosed and graded according to the guidelines of the International Society for Heart and Lung Transplantation. VEGF-A165 and Flt-1 mRNA expression (P<0.05), VEGF-A (P<0.05), and HIF-1alpha (P<0.05) protein levels, DNA binding activity of HIF-1 to VEGF promoter (P<0.001) and extravascular lung water content (P<0.05) were increased in CF lungs versus controls, whereas MVD was unchanged. Before and during lung transplantation, VEGF-A serum concentrations were higher in CF versus COPD patients (P<0.05) and 60 min following reperfusion donor lungs transplanted to CF patients had higher tissue water contents than in COPD patients (P<0.05). PGD grade 3 occurred more frequently in CF (22.7%) versus COPD patients (4%). PGD grade 3 patients had significantly higher VEGF serum concentrations versus PGD grade 0-2 patients (P<0.001). These data indicate that upregulated VEGF-A levels are most likely induced by enhanced HIF-1 binding to VEGF-A promoter, possibly contributing to elevated serum VEGF-A levels in CF. Furthermore, CF patients undergoing lung transplantation are possibly more susceptible to PGD because of increased VEGF-A expression that mediates increased lung graft vascular permeability.